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1 SUMMARY 

DONG Energy has commissioned a consortium of Orbicon and DHI in association with 

BIOLA to undertake aerial surveys of Common scoter Melanitta nigra and other resting 

waterbirds as part of the monitoring program for the planned Horns Rev 2 offshore 

wind farm. This report contains the results of the baseline phase running from October 

2007 to April 2008. With respect to resting birds the monitoring program is focused on 

documenting the use of the planned site by Common scoter. The statistical design of the 

monitoring program is based on the BACI approach with inclusion of a dynamic habitat 

model 

The establishment of the Horns Rev 2 offshore wind farm (HR2 OWF) was granted by 

the Department of Energy on the 19
th
 March 2007 on the basis of DONG Energyôs ap-

plication of 13
th
 October 2006. The location of the HR2 OWF is planned for the outer 

part of Horns Rev, and it consists of a total of 91 turbines, each 2.3 MW which are 

placed with 13 east-west oriented rows of 7 turbines. The monitoring on resting birds 

was based on the aerial line transect methodology. Spatial prediction models were de-

veloped for Common scoter and Red-throated/Black-throated divers (Gavia 

stella/arctica) using hydrographical, physical and bathymetric data and  modelled dis-

tributions of the two key prey species for scoters in this area; American razor clam En-

sis americanus and the cut trough shell Spisula subtruncata.  The abundance of scoters 

and divers was estimated for each survey. 

Intensive commercial fishing activities were mainly recorded in two zones; the waters 

deeper than 10 m southeast and northwest of Horns Rev, respectively. These fishing ac-

tivities affected bird distributions, especially the distribution of Larus-gulls and kitti-

wakes Rissa tridactyla. The abundance of most species of waterbirds in the area of the 

planned HR2 OWF was relatively dynamic with large variations in numbers recorded 

between surveys. Two species groups, however, seemed to use the area more fre-

quently: Red-throated/Black-throated diver and Common scoter. The distribution of 

Common scoter has changed markedly in the eastern North Sea since 2004. Smaller or 

larger proportions of birds normally located in the area close to Blåvands Huk from 

time to time, occurring offshore along the central and western parts of Horns Rev. These 

general patterns were also recorded during these surveys with medium concentrations of 

less than 3000 birds, or 10% of the total observed in the area, at the shallow ground 

VovVov located at the southern periphery of the planned wind farm site. The most sig-

nificant monitoring result was the findings of the concentration of Red-

throated/Black/throated divers at lines crossing or close to the planned wind farm. This 

result is in line with the survey results from the monitoring programme of Horns Rev 1 

and with existing models of diver distribution in the German Bight depicting long-shore 

aggregations in the same areas coinciding with the long-term mean position of the es-

tuarine front. 

Spatial models of the average distribution of Common scoter and divers during the six 

baseline surveys were developed. The GLM model for scoters indicated that the birds 

were significantly correlated with the estimated habitat suitability for Spisula subtrun-

cata, with areas close to the coast and areas at longer distances from HR1 OWF. The 

model indicated high densities (> 100 birds/km
2
) in the eastern-most part of the mod-

elled area between Cancer and Blåvands Huk, with densities peaking around the 10 m 
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curve off the Danish west coast. The model predicted low-medium densities throughout 

the rest of the model area, with average densities of scoters in the HR2 OWF ranging 

between 10 and 40 birds/km
2
, while densities in the HR1 OWF ranged between 0 and 

25 birds/km
2
. The GLM model for divers indicated that the birds were significantly cor-

related with the gradient zone between the estuarine water mass and the water mass of 

mixed North Sea and estuarine water masses from the southern German Bight. The de-

ployment of the model showed enhanced average densities throughout the estuarine 

gradient zone extending 10-15 km E-W, and areas of higher densities over the western 

sector of Horns Rev, in the HR2 OWF site and over the plains to the north of here. 

 

The survey data collected in combination with dynamic model data on potential food 

supply and hydrographic conditions are judged as sufficient for the baseline for the HR2 

OWF monitoring programme. As the model data cover the entire period from 2000 to 

present BACI tests may be designed to include some or all of the data collected during 

the PSO monitoring programme in the baseline.   

2 DANSK RESUME 

Et konsortium bestående af Orbicon og DHI i samarbejde med BIOLA har på vegne af 

DONG Energy gennemført flytællinger af sortænder Melanitta nigra og andre vandfug-

le som en del af overvågningsprogrammet for den planlagte Horns Rev 2 havvindmøl-

lepark. Denne rapport indeholder resultaterne af baseline, som blev gennemført mellem 

oktober 2007 og april 2008. Med hensyn til rastende fugle er overvågningsprogrammet 

fokuseret på at dokumentere forekomsten af Sortand i det planlagte vindmølleområde. 

Det statistiske design for overvågningsprogrammet er et BACI-design med anvendelse 

af en dynamisk habitatmodel. 

Tilladelsen til at bygge Horns Rev 2 havvindmølleparken blev givet af Energistyrelsen 

den 19. marts 2007 på basis af DONG Energyôs ansøgning af 13. oktober 2006. Place-

ringen af vindmølleparken er planlagt til at være på den ydre del af Horns Rev, og møl-

leparken består af 91 møller på hver 2.3 MW, som er placeret i 13 øst-vestgående ræk-

ker med hver 7 møller. Overvågningen af de rastende fugle blev gennemført som 

flybaserede linietransekttællinger. Rumlige statistiske modeller blev beregnet for Sor-

tand, Rødstrubet og Sortstrubet Lom ved brug af hydrografiske, fysiske og bathyme-

triske data og modellerede udbredelser af de to vigtigste byttedyr for sortænder i områ-

det; Amerikansk knivmusling Ensis americanus og Hvælvet trugmusling Spisula 

subtruncata. Bestandsstørelsen af Sortand og Rødstrubet og Sortstrubet Lom blev esti-

meret for hver tælling. 

Intensive kommercielle fiskeriaktiviteter blev især observeret i to zoner; områderne på 

mere end 10 m dybde sydøst og nordvest for Horns Rev. Disse fiskeriaktiviteter påvir-

kede udbredelsen af fugle, især måger og ride Rissa tridactyla. Forekomsten af vand-

fugle i det planlagte mølleområde var karakteriseret ved stor variation i antallet af ob-

serverede fugle imellem tællingerne. To arter (grupper) forekom imidlertid mere 

regelmæssigt i området i relativt store antal: Rødstrubet og Sortstrubet Lom og Sortand. 

Udbredelsen af Sortand har ændret sig markant i den østlige del af Nordsøen siden 

2004. Mindre eller større andele af de fugle, der normalt forekommer i et området tæt på 

Blåvands Huk, er fra tid til anden udbredt offshore langs den centrale og vestlige del af 

Horns Rev. Disse generelle mønstre blev også registreret under disse tællinger med en 
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koncentration på omkring 3000 fugle, eller 10 % af totalen i området, på grunden Vov-

Vov beliggende i den sydlige periferi af mølleparken. Det mest signifikante resultat af 

overvågningen var tilstedeværelsen og koncentrationen af Rødstrubet og Sortstrubet 

Lom langs linjer der gennemskærer eller er tæt beliggende på den kommende havmøl-

lepark. Resultaterne er på linie med survey-resultaterne fra overvågningsprogrammet i 

forbindelse med Horns Rev 1 og med eksisterende modeller for udbredelsen af lommer i 

Tyske Bugt, der peger på koncentrationer i områder overlappende med langtids-

middelpositionen for den estuarine front.  

Rumlige modeller blev udarbejdet på den gennemsnitlige udbredelse af Sortand og 

lommer gennem de seks surveys. GLM-modellen for Sortand indikerede at fuglene var 

signifikant korrelerede med habitatkvaliteten for Spisula subtruncata, med områder tæt 

på kysten og med områder udenfor HR1 mølleparken. Modellen indikerede høje tæthe-

der (> 100 fugle/km
2
) i den østlige del af området mellem Cancer and Blåvands Huk, 

med maksimumtætheder omkring 10 m kurven udfor Vestkysten. Modellen estimerede 

lave-medium tætheder i resten af modelområdet, med middeltætheder af sortænder i 

HR2 mølleparken på mellem 10 and 40 fugle/km
2
, og med tætheder i HR1 mølleparken 

på mellem 0 og 25 fugle/km
2
. GLM-modellen for lommer indikerede at fuglene var sig-

nifikant korrelerede med gradientzonen mellem estuarine og mixede Nordsøvandmas-

ser. Applikationen af modellen viste forhøjede tætheder over hele gradientzonen over en 

strækning på 10-15 km øst-vest, og områder med højere tætheder over den vestlige sek-

tor af Horns Rev, i HR2 mølleparken og over sandfladerne nord herfor. 

 

De indsamlede surveydata i kombination med de dynamiske model data på den potenti-

elle mængde af føde og hydrografiske forhold vurderes som tilstrækkelig for en baseline 

for HR2 overvågningsprogrammet. Eftersom model data dækker hele perioden fra 2000 

til i  dag kan BACI tests udføres med dele af eller alle data indsamlet under PSO over-

vågningsprogrammet.    
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3 INTRODUCTION 

3.1 Background 

DONG Energy has commissioned a consortium of Orbicon and DHI in association with 

BIOLA to undertake aerial surveys of Common scoter Melanitta nigra and other resting 

waterbirds as part of the monitoring program for the planned Horns Rev 2 offshore 

wind farm. The establishment of the Horns Rev 2 offshore wind farm (HR2 OWF) was 

granted by the Department of Energy on the 19
th
 March 2007 on the basis of DONG 

Energyôs application of 13
th
 October 2006.  

 

This report contains the results of the baseline monitoring on resting waterbirds under-

taken November 2007 ï April 2008.  

 

3.2 The Horns Rev II Project 

3.2.1 Location 

The location of the HR2 OWF is planned for the outer part of Horns Rev, a sand bank 

which stretches from the coast of Denmark (Blåvands Huk) and 40 km westwards,  Fig-

ure 3-1. The distance from the HR2 OWF to Blåvands Huk is 30 km. The minimum dis-

tance between the existing OWF on Horns Rev and the planned HR2 OWF is 14 km. 

The water depth at the site of the HR2 OWF varies between 6 and 18 m. The HR2 OWF 

has been designed as an arc north of the shallow ground VovVov on the western Horn 

Rev. 

 

The HR2 OWF consists of a total of 91 turbines, each 2.3 MW which are placed with 13 

east-west oriented rows of 7 turbines. Due to the design of the OWF the distance be-

tween the rows will vary from 700 m in the eastern part to 900 m in the western part, 

Figure 3-2. The distance between individual turbines is 550 m.  

 

Figure 3-1 and Figure 3-2 also show the proposed placement of three 15 MW test mills. 

The transformer station will be located 1 km east of the wind farm. 16-20 m northeast of 

the transformer station an accommodation platform will be installed with a gangway 

connecting the two platforms. 
 

The turbines will be connected by east-west running 34 kV cables, which will be col-

lated into a single cable in the eastern part of the OWF, which then is connected to the 

transformer station, Figure 3-2.  
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Figure 3-1. The location of the HR2 OWF relative to Blåvands Huk and the Horns Rev 1 OWF 

 
 

Figure 3-2. Turbine numbers and planned cables for 

the HR2 OWF. 

3.2.2 Free zone  

A free zone of 4 km towards the south 

and west and 2 km towards the north and 

east has been granted to DONG Energy 

for this OWF.  
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3.3 Monitoring requirements and targets in relation to resting birds 

The requirements for the monitoring programme for Horns Rev 2 state that the method-

ologies should as far as possible be based on the same field methods as used in relation 

to the PSO monitoring programme for the Horns Rev 1 wind farm and in the investiga-

tions carried out as part of the EIA for Horns Rev 2. Thus, the monitoring on resting 

birds has been based on the aerial line transect methodology. With respect to resting 

birds the monitoring program is focused on documenting the use of the planned site by 

Common scoter. The statistical design of the monitoring program will be based on the 

BACI approach with inclusion of dynamic habitat co-variables from a habitat model, 

which will be running parallel to the surveys. The parameters of the habitat model will 

also feed into the description of the distribution of food basis for Common scoter (Skov 

et al. 2008).    

4 METHODS 

4.1 Study period 

The study period for the investigation has been chosen from October to April to cover 

most of the time, when important numbers of Common scoters are foraging in the area 

of Horns Rev. Because of the late start of the project in November and a long period of 

bad weather conditions in November and December the first aerial survey was not car-

ried out before mid of December 2007. 

4.2 Study area and selected species 

The strategy of the survey was to provide coverage of a relatively large sector around 

the planned HR2 OWF and the entire width of Horns Rev, including the coastal area ad-

jacent to Horns Rev and the wind farm area of Horns Rev 1, without expanding the 

framework for each survey beyond what can easily be surveyed during one day in win-

ter. 

4.3 Aerial surveys of birds 

The survey methodology closely followed the modified line transect survey technique 

with four perpendicular distance bands applied during the Horns Rev 1 monitoring pro-

gramme (Noer et al. 2000, Diederichs et al. 2002, Petersen & Fox 2007). The surveys 

have been performed from a high-winged, twin-engine Partenavia P-68 (Figure 4-1; Fig-

ure 4-4), equipped with ñbubble windowsò, at an altitude of 250 feet (76 m) and with a 

cruising speed of 100 knots (185 km/h). Each survey was carried out by two experi-

enced observers, which were placed at the left and right bubble window at the middle 

seats (list of observers Table 4-1). Data were collected only during good or moderate 

survey conditions (sea state < 3 bft, visibility > 5 km, moderate glare). Further details of 

the aerial survey techniques are given in Christensen et al. (2006) and Diederichs et al. 

(2002). 
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All observations have been recorded by using a dictaphone. Sightings were recorded to 

the nearest second (in UTC, watches were synchronised with an on-board GPS before 

every flight) and positions have been logged by a GPS every 3 sec. Positions and obser-

vation data have been stored in SQL/Access databases linked to ArcGIS.  

 

Determination of species, behaviour, age, sex and registration of numbers are much 

more difficult to carry out from an aircraft than from a ship because the animals can be 

seen for a short period of time only and because it is not possible to work with binocu-

lars. Groups of more than 50 individuals can only be estimated. 

 

Beside birds all marine mammals have been recorded and if possible a swimming direc-

tion and the behaviour has been noted. Additional notes were made for ships and fishing 

vessels. 

 

Because of the weather conditions and availability of survey planes it was not possible 

to carry out a survey each month, and accordingly some surveys had to be postponed to 

the following month (Table 4-1).  

 

Table 4-1. Overview over the conducted flights for the project Horns Rev II. 

Flight 

number 

Flight month, 

planned 
Date of flight Weather conditions Observer 

1 November 2007 13.12.2007 

Mostly sea state 1 (in smaller parts 

2), little glare and reflections; good 

conditions 

Werner Piper, Martin Laczny 

2 December 2007 14.02.2008 

Offshore sea state mostly 2, towards 

land 1, some glare, little reflections; 

moderate to good conditions 

Werner Piper, Martin Laczny 

3 January 2008 16.03.2008 

Sea state mostly 2 (minute parts 3 

and 1), some glare and reflections; 

moderate conditions 

Werner Piper, Henrik Skov 

4 February 2008 26.03.2008 

Sea state 2-3, strong glare in west-

ern parts (one sided towards the 

south); predominantly moderate 

conditions 

Martin Laczny, Manuela von der 

Heyde 

5 March 2008 14.04.2008 
Sea state mostly 2, some glare and 

reflections; moderate conditions 
Martin Laczny, Gudrun Hofmann 

6 April 2008 23.04.2008 
Sea state mostly 2, some glare and 

little reflections; moderate conditions 
Martin Laczny, Thilo Christophersen 

 

Although we cooperated with four different airlines, the availability of planes was not 

granted. Several times planes were in maintenance and in one period all of the planes 

were broken or in maintenance. Also in some of the longer periods of adverse weather 

conditions planes were not available as well, which is not documented here. No plane 

was available on the following dates: 

 
08.02.2008 Until 13.02.2008 

15.02.2008 Until 18.02.2008 

08.03.2008   

15.03.2008   

07.04.2008 Until 08.04.2008 

10.04.2008   

15.04.2008   
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Details on the aerial surveys carried out can be found in Table 4-2. Because of military 

activity not all transects could be performed to there fully length on each flight. Also 

parts of the flown transect lines (including observations) had to be set as not valid be-

cause of the weather condition (e.g. sea state partly over 3 and strong glare). 

 

Table 4-2. Performed aerial surveys in the Horns Rev area from Dec. 2007 to Apr. 2008 showing the survey dates 

and the effort, which has been carried out for the counts on each side and the total length from both sides 

of the aircraft 

 

Date 

Flight  

length 

(km) 

Valid 

length 

left side 

(km) 

Valid length 

right side 

(km) 

Total 

length 

for both 

sides 

(km) 

Comments 

13-Dec-07 645.91 645.91 645.91 1291.82  

14-Feb-08 645.42 645.42 523.57 1168.99 Partly strong glare on one side 

16-Mar-08 645.10 526.68 645.10 1171.78 Partly strong glare on one side 

26-Mar-08 625.64 625.64 546.65 1172.29 

Transects 18 to 21 had to be cut in the 

north for military activity at Skallingen, 

partly strong glare on one side 

14-Apr-08 646.00 544.74 646.00 1190.74 Partly strong glare on one side 

23-Apr-08 597.02 597.02 480.47 1077.49 

The eastern transects had to be cut in the 

north for military activity at Skallingen, 

partly strong glare on one side 

 
It is difficult to measure distances from a plane carrying out a survey over sea. One 

method to determine the band widths, which was applied in this study, is the use of cli-

nometers (Suunto PM 5 / 360 PC). With a flight altitude of 76 m (250 Fuß) the follow-

ing band widths (Table 4-3 and Figure 4-2) have been chosen (after Diederichs et al. 

2002). 
 

Table 4-3. Overview over the band widths, which were used in this study (after Diederichs et al. 2002). 

 

Band D: from 0 m (90°) Until 45 m (60°) 

Band A: from 45 m (60°) Until 167 m (26°) 

Band B: from 168 m (25°) Until 442 m (11°) 

 

Band C: 
from 443 m (10°) until the middle of two transect lines  

 

 

Figure 4-1. Survey plane Partenavia P68 Observer. 

The distance between transect lines in the 

HR2 OWF and associated impact area (4 

km distance from outermost turbines) has 

been 2 km, while the distance between 

survey lines in the remainder of the area 

has been 4 km. To gather more data about 

the birds in the Horns Rev I wind farm we 

also narrowed the transect lines to 2 km 

distance there (Figure 4-3). We were able 
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to fly three short lines through the Horns Rev 1 wind farm as long as the wind was not 

too strong (Figure 4-3).  

 

 

 
 

Figure 4-2.  Method of aerial surveys and applied band widths. 

 

 

Figure 4-3. Transect design.  
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Figure 4-4. The Partenavia passing the Horns Rev I 

wind farm.  

4.3.1 Human activities during 
aerial surveys 

 

In general only few recreational activi-

ties are observed in the Horns Rev 

area. During calm weather conditions 

in the summer occurrence of a few 

sport fishermen is possible, and maybe 

a few sport hunters is observed during 

autumn and winter (Petersen et al. 

2006). The level of commercial fishing activities on Horns Rev is not known in detail, 

however the fishing activities recorded during the surveys have been recorded, and the 

results indicate intensive fishing activities in waters deeper than 10 m southeast and 

northwest of Horns Rev,  Figure 4-5 and Figure 4-6.  

 

 
Figure 4-5. Fishing vessel in the Horns Rev area.  

 

The main traffic route taken by the fer-

ries and commercial ships heading to 

or leaving from Esbjerg is located sev-

eral kilometres south of the Horns Rev 

1 wind farm. Some traffic, mainly 

coasters and trawlers, passes through 

the channel of Slugen east of the wind 

farm area (Petersen et al. 2006). 

The frequency of maintenance work 

associated with the wind turbines of 

Horns Rev 1 is highly dependent on 

the weather conditions. During good weather conditions either boats or helicopters may 

be taking technicians to the windmills several times per day, Figure 4-7. 

Birds like the Red-throated and Black-throated divers (Gavia stella/arctica) and the 

Common scoter are known to react strongly on approaching boats and aircrafts and can 

be easily displaced by approaching ships. Other birds like gulls show a fully different 

behaviour and may be attracted by ships. To get an idea about the frequency of human 

activity during the aerial survey, data on boats and fishery activities were collected in 

the same way as the bird data. 
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Figure 4-6. Observations of commercial fishing activities during the six aerial surveys. . 

 

 

Figure 4-7. Maintenance boat in the Horns Rev I wind 

farm. 


